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In the Claims: 



AMENDMENTS 



1 . (Amended) A method to determine cell lost priority information in operation administration 
maintenance cells and resovirce management cells, comprising: 

inserting the administration maintenance and resource management cells between cells of 
a virtual link with a guaranteed frame rate within an ATM communications system and/or ATM 
communications terminal equipment; and 

determining the cell lost priority information of the cell to be transmitted directly of the 
respective virtual link, and inserting the cell lost priority information into the operation 
administration maintenance and/or resource management cells as current cell lost priority 
information. 

2. (Amended) The method according to claim 1, wherein the cell lost priority information of the 
respective cell can be assigned different loss priorities. 

3. (Amended) The method according to claim 1, wherein the cell lost priority information 
comprises a one- bit piece of information. 

4. (Amended) The method according to claim 1, wherein the operation administration 
maintenance and resource management cells are structured as operation administration 
maintenance and resource management cells according to standard ITU-T 1.610 and ITU-T 
1.371. 

5. (Amended) The method according to claim 1, wherein in the absence of a cell to be 
transmitted directly, the virtual link inserts a given standard cell loss priority information into the 
operation, maintenance, administration and/or resource management cell as current cell loss 
priority information. 

6. (Amended) The method according to claim 1, wherein in the absence of a cell to be 

transmitted directly, the virtual link inserts a given standard cell loss priority information into the 
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operation, maintenance, administration and/or resource management cell as current cell loss 
priority information. 



7. (New) The method according to clmm 2, wherein the cell lost priority information 
comprises a one- bit piece of information. 



8. (New) 



The method according to claim 2, wherein the operation administration 



maintenance and resource management cells are structured as operation administration 
maintenance and resource management cells according to standard ITU-T 1.610 and ITU-T 
1.371. 



maintenance and resource management cells are structured as operation administration 
maintenance and resource management cells according to standard ITU-T 1.610 and ITU-T 



10. (New) The method according to claim 1, wherein in the absence of a cell to be 
transmitted directly, the virtual link inserts a given standard cell loss priority information into the 
operation, maintenance, administration and/or resource management cell as current cell loss 
priority information. 

1 1 . (New) The method according to claim 2, wherein in the absence of a cell to be 
transmitted directly, the virtual link inserts a given standard cell loss priority information into the 
operation, maintenance, administration and/or resoxurce management cell as current cell loss 
priority information. 

12. (New) The method according to claim 3, wherein in the absence of a cell to be 
transmitted directly, the virtual link inserts a given standard cell loss priority information into the 
operation, maintenance, administration and/or resource management cell as current cell loss 
priority information. 



9. (New) 



The method according to claim 3, wherein the operation administration 
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13. (New) The method according to claim 4, wherein in the absence of a cell to be 
transmitted directly, the virtual link inserts a given standard cell loss priority information into the 
operation, maintenance, administration and/or resource management cell as current cell loss 
priority information. 

14. (New) The method according to claim 2, wherein in the absence of a cell to be 
transmitted directly, the virtual link inserts a given standard cell loss priority information into the 
operation, maintenance, administration and/or resource management cell as current cell loss 
priority information. 

15. (New) The method according to claim 3, wherein in the absence of a cell to be 
transmitted directly, the virtual link inserts a given standard cell loss priority information into the 
operation, maintenance, administration and/or resource management cell as current cell loss 
priority information. 

16. (New) The method according to claim 4, wherein in the absence of a cell to be 
transmitted directly, the virtual link inserts a given standard cell loss priority information into the 
operation, maintenance, administration and/or resource management cell as current cell loss 
priority information. 

17. (New) The method according to claim 5, wherein in the absence of a cell to be 
transmitted directly, the virtual link inserts a given standard cell loss priority information into the 
operation, maintenance, administration and/or resource management cell as current cell loss 
priority information. 
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Amendments to the specification have been made and are submitted herewith in the 
attached Substitute Specification. A clean copy of the specification and a marked-up version 
showing the changes made are attached herewith. The claims and abstract have been amended in 
the attached Preliminary Amendment. All amendments have been made to place the application 
in proper U.S. format and to conform with proper grammatical and idiomatic English. None of 
the amendments herein are made for reasons related to patentability. No new matter has been 
added . 

Attached hereto is a marked-up version of the changes made to the specification and 
claims by the current amendment. The attached page is captioned "Version with markings to 
show changes made ". 

In the event that the transmittal letter is separated fi-om this document and the Patent 
Office determines that an extension and/or other relief is required, applicant petitions for any 
required relief including extensions of time and authorizes the Commissioner to charge the cost 
of such petitions and/or other fees due in connection with the fiUng of this document to Deposit 
Account No. 03-1952 referencing docket no. 449122022500 . 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



In the Claims: 

1 . (Amended) Proc e dure A method to determine cell lost priority information (CLP) in 
operation administration maintenance (GAM) cells and resource management cells that ar e 
mr .a rtRd hntwnnn coIln (DPI, DP2) of a virtual linlc TGFR Vx) with , comprising: 

inserting the administration maintenance and resource management cells between cells of 
a virtual link with a guaranteed frame rate within an ATM communications system and/or ATM 
communications terminal equipmen t; and^ 

in which determining the cell lost priority information ( CLP) of the cell (DPI) to be 
transmitted directly of the respective virtual lin k(GFR Vx) io dotormin o d and ins e rted„ _and 
inserting the cell lost priority information into the operation administration maintenance and/or 
resource management cells (GAM) as current cell lost priority information^CtJ*). 

2. (Amended) Proc e dure The method according to Claim claim 1^ wherein the cell lost priority 
information (CLP) of the respective cell (DPx) can be assigned different loss priorities. 

3. (Amended) Procedure The method according to Claim 1 or 2 claim 1, wherein the cell lost 
priority information (CLP) comprises a one- bit piece of information. 

4. (Amended) Procoduro The method according to ono of Claims 1 through 3 claim 1, wherein 
the operation administration maintenance and resource management cells (GAM) are structured 
as operation administration maintenance and resource management cells according to standard 
ITU-T L610 and ITU-T 1.371. 

5. (Amended) Proc e dur e The method according to one of Claims 1 through A claim 1, wherein 
^lat in the absence of a cell to be transmitted directly(B?t), the virtual link (GFR Vx) inserts a 
given standard cell loss priority information into the operation, maintenance, administration 
and/or resource management cell (GAM) as current cell loss priority information(€t#)7. 
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6. (Amended) Proc e dure according to on e of Claims 1 through 5 wherein after the transmisaion 
of the last cell (DPx) of a frame in a virtual linlc durin g th e in se rtion of an The method according 
to claim 1, wherein in the absence of a cell to be transmitted directly, the virtual link inserts a 
given standard cell loss priority information into the operation, maintenance, administration 
and/or resource management cell (QAM), th e c e ll lo ss priority in f ormation (CLP) of th e c e ll to 
b e transmitt e d dir e ctly in th e following fram e of th e- virtual linlc (GFR Vx) i s determin e d and 
in se rted into th e operation, maintenance, administration and/or r e sourc e manag e m e nt c e ll (QAM 
as current cell loss priority information(GI^)T^ 

7. (New) The method according to claim 2. wherein the cell lost priority information comprises a 
one- bit piece of information. 

S.fNew) The method according to claim 2, wherein the operation administration maintenance 
and resource management cells are structured as operation administration maintenance and 
resource management cells according to standard ITU-T 1.610 and ITU-T 1.371. 

9. (New) The method according to claim 3, wherein the operation administration maintenance 
and resource management cells are structured as operation administration maintenance and 
resource management cells according to standard ITU-T 1.610 and ITU-T 1.371. 

10. (New) The method according to claim 1, wherein in the absence of a cell to be transmitted 
directly, the virtual link inserts a given standard cell loss priority information into the operation, 
maintenance, administration and/or resource management cell as current cell loss priority 
information. 

11. (New) The method according to claim 2. wherein in the absence of a cell to be transmitted 
directly, the virtual link inserts a given standard cell loss priority information into the operation, 
maintenance, administration and/or resource management cell as current cell loss priority 
information. 
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12. (New) The method according to claim 3, wherein in the absence of a cell to be transmitted 
directly, the virtual link inserts a given standard cell loss priority information into the operation, 
maintenance, administration and/or resource management cell as current cell loss priority 
information- 
is. (New) The method according to claim 4, wherein in the absence of a cell to be transmitted 
directly, the virtual link inserts a given standard cell loss priority information into the operation, 
maintenance, administration and/or resource management cell as current cell loss priority 
information. 

14. (New) The method according to claim 2, wherein in the absence of a cell to be transmitted 
directly, the virtual link inserts a given standard cell loss priority information into the operation, 
maintenance, administration and/or resource management cell as current cell loss priority 
information. 

15. (New) The method according to claim 3, wherein in the absence of a cell to be transmitted 
directly, the virtual link inserts a given standard cell loss priority information into the operation, 
maintenance, administration and/or resource management cell as current cell loss priority 
information. 

16. (New) The method according to claim 4, wherein in the absence of a cell to be transmitted 
directly, the virtual link inserts a given standard cell loss priority information into the operation, 
maintenance, administration and/or resource management cell as current cell loss priority 
information. 

17. (New) The method according to claim 5, wherein in the absence of a cell to be transmitted 
directly, the virtual link inserts a given standard cell loss priority information into the operation, 
maintenance, administration and/or resource management cell as current cell loss T?riority 
information. 
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PCT/DEOO/02521 
Substitute Specification 
(Clean Copy) 



PROCEDURE TO DETERMINE CELL LOSS PRIORITY INFORMATION 



This is a U.S. national stage of PCT/DEOO/02521 
filed July 31, 2000 which claims priority to German 
application 19935787.0 and 19937244.6 filed July 29, 1999 
and August 6, 1999, respectively. 

TECHNICAL FIELD OF THE INVENTION 
A method to determine cell lost priority information 
in operation administration maintenance cells and 
resource management cells. 



Existing and future packet-oriented communications 
networks, for example ATM (asynchronous transfer mode) 
communications networks, provide a variety of monitoring 
strategies to monitor variable and fixed and guaranteed 
transfer rates of ATM cells and ATM cells belonging to a 
framework or transfer framework. In particular, in the 
case of ATM communications networks, loss priorities are 
assigned to transmitting ATM cells and, based on the loss 
priorities and based on loss priorities decisions, are 
made concerning the retransfer of the respective ATM 
cells in a communication system. In this connection, a 
monitoring procedure is used to decide on the retransfer 
or rejection of an ATM cell to the respective 
communications system based on the assigned loss 
priorities. In this way, assigning loss priorities to 
individual cells establishes which ATM cells can be 
discarded in the event of overload within an ATM 
communication system without the loss of real time 
information that is relevant to the connection. 




CLAIM FOR PRIORITY 



BACKGROUND OF THE INVENTION 
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Also, the "Traffic Management 4.1" proposal of the 1999 
ATM Forum defines various traffic classes and connection 
types. These include constant bit rate (CBR) connections, 
variable bit rate (VBR) connections, available bit rate 
(ABR) connections, unspecified bit rate (UBR) connections 
and guaranteed frame rate (GFR) connections. 

The constant bit rate connection type is used for virtual 
links, for which a given constant transmission bandwidth 
must be provided for the time in which a virtual link 
exists . 

The variable bit rate connection type is defined for 
virtual links with variable and/or changeable 
transmission rate requirements in the "Traffic Management 
4.1" of the 19 99 ATM Forum proposal. 

The available bit rate connection type makes possible 
applications that do not have assigned a specific 
transmission bandwidth. The applications can use the 
currently possible transmission bandwidths within the ATM 
communication network, whereby the respective available 
bit rate connection must be assigned a maximum and a 
minimum transmission rate in each case and is not allowed 
to go above or fall below these limits. 

The unspecified bit rate connection type is not assigned 
any fixed cell loss information or cell delay times of 
the respective virtual connection. Instead, the 
unspecified bit rate connection type represents a best 
effort service class comparable to the type of service 
class that in practice is provided for Internet 
applications . 



The guaranteed frame rate connection type is provided to 
support delay- tolerant applications that are guaranteed a 
narrow transmission bandwidth and which can be granted 
additional transmission capacity freed up during data 
traffic. In a guaranteed frame rate connection type, a 
frame's information is packed into ATM cells and all ATM 
cells of a given frame are assigned the same loss 
priority or cell loss priority information using cell 
loss priority bits (CLP bits), i.e., the header of the 
ATM cells assumes the same value of the CLP bit used to 
control overload in ATM communications systems as for the 
ATM cells of a frame of a virtual guaranteed frame rate 
connection. 

If, for example, a network node or an ATM communications 
system are overloaded, it could result in all of the ATM 
cells belonging to the network node or an ATM 
communications system being discarded. Experts in the 
field know of a number of different ant i -overload 
strategies, such as frame discard, see the 1999 ATM Forum 
"Traffic Management 4.1" proposal. The above can avoid 
that additional ATM cells of the frame are transmitted 
via the provided transmission after loss or reception of 
a faulty ATM cell, although the frame information would 
not be received error- free at the end of the transmission 
line. The above would result in an unnecessary load on 
the ATM communications system. That is why in the event 
of an overloaded transmission line, it is especially 
important to remove the additional ATM cells of a frame 
as quickly and effectively as possible. If the ATM cells 
of a frame show different loss priorities, this frame 
will not support a quality of service, i.e., if an 
overload situation occurs some or all of the frame's ATM 
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cells can be discarded in the network node or in the ATM 
communications system. 

We also know ITU-T standards 1.610 and 1.371 provided 
solely for the operation, maintenance and administration 
and also resource management of ATM cells and control 
cells within the ATM communications system. Such ATM 
cells are called operation administration maintenance 
(OAM) cells and resource management cells, respectively. 
These can be inserted into the continuous ATM cell stream 
by ATM communications transmitters and an ATM 
communications system. When inserting OAM cells or RM 
cells into the cell stream, it is especially important to 
ensure the quality of seirvice for the frames to be sent. 

SUMMARY OF THE INVENTION 
The invention is to ensures the quality of service when 
inserting operation administration maintenance cells and 
resource management cells. 

In one embodiment of the invention, in order to determine 
cell loss priority information in operation, maintenance, 
administration and/or resource management cells that are 
inserted between virtually linked cells with guaranteed 
frame rate within an ATM communications system and/or an 
ATM communications system, cell loss priority information 
of the cell to be sent directly of the relevant virtual 
connection is determined and inserted into the operation, 
maintenance, administration and/or resource management 
cell as current cell loss priority information. 
Consequently, all ATM cells, including the inserted 
operation, maintenance, administration and/or resource 
management cells, include the same cell loss priority 
information and the quality of service is ensured for 
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each frame in an advantageous manner and/or the 
discarding of a complete frame and/or single ATM cells of 
a frame due to the insertion of operation, maintenance, 
administration and/or resource management cells with 
different cell loss priority information is avoided. 
Using the procedure according to the invention, existing 
monitoring algorithms can be advantageously continue to 
be used because as a rule the operation, maintenance, 
administration and/or resource management cells inserted 
into the cell stream for the overload control of a 
network node and/or an ATM communications system do not 
have to be treated differently. 

According to an additional embodiment of the invention, 
the respective cells are assigned different loss 
priorities by the cell loss priority infoirmation and the 
cell loss priority information is created by a one-bit 
piece of information. The allocation of different loss 
priorities using the cell loss priority information and 
creating a one bit piece of information is coordinated 
with the "Traffic Management 4.1" proposal of the 1999 
ATM Forum. 

According to another embodiment of invention, the 
operation, maintenance, administration and/or resource 
management cells take the form of operation 
administration maintenance (OAM) cells and resource 
management (RM) cells according to standard ITU-T 1.160 
and ITU-T 1.371. 

In still another embodiment of the invention, in the 
absence of a cell of the virtual connection to be 
transmitted directly, the virtual link inserts a given 
standard cell loss priority information into the 
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operation, maintenance, administration and/or resource 
management cell as current cell loss priority- 
information. On this point, advantageously, the standard 
cell loss priority information represented by the CLP bit 
assumes the logical value "0", i.e., that there is a low 
probability - due to the standard "0" assigned to the CLP 
bits in the ATM cells - that these ATM cells will be 
discarded in the event of an overload situation, for 
example, within an ATM communications system. 

According to another embodiment of the invention, after 
the transmission of the last cell of a frame in a virtual 
link during the insertion of an operation, maintenance, 
administration and/or resource management cell, the cell 
loss priority information of the cell to be sent directly 
in the following frame of the virtual link is determined 
and inserted into the operation, maintenance, 
administration and/or resource management cell as current 
cell loss priority information. Advantageously, the 
operation, maintenance, administration and/or resource 
management cell inserted after the sending of the last 
cell will be transmitted together with the cells of the 
following frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The procedure according to the invention is explained 
below, in which: 

Figure 1 illustrates a block diagram of an ATM 
communications system using an asynchronous transfer 
mode . 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Figure 1 illustrates a block diagram of an ATM 
communications system ATM-KE using an asynchronous 
transfer mode, in which a majority of feeder lines El 
through En and a majority of customer lines Al through An 
are connected using service units AE . Of the above, for 
example, feeder lines El through En and customer lines Al 
through An and one of several possible service units AE 
are represented. Via the feeder lines El through En and 
customer lines Al through An, ATM cells DPx are 
transmitted via virtual links using asynchronous transfer 
mode, whereby variable, fixed or guaranteed transfer 
rates are provided for the transmittal of the ATM cells 
DPx via the virtual links. In the block diagram, a 
virtual GFR connection GFR-Vx is represented by a broken 
line and its feeder line Ex and/or its customer line Ax. 
In a guaranteed frame rate (GFR) link, a frame's 
information is packed in ATM cells and ATM cells DPx of a 
frame are assigned the same loss priority and/or cell 
loss priority information CLP using cell loss priority 
bits (CLP-Bit) . 

The service unit AE includes a number of processing 
devices BHE, whereby each of the feeder lines El through 
En and the customer lines Al through An is assigned to a 
processing device BHE. 

To illustrate the procedure according to the invention, 
Figure 1 shows, for example, the feeder-processing device 
BHEE assigned to the virtual GFR link GFR-Vx, which is 
connected to the feeder network Ex. The ATM cells DPx 
sent in the virtual GFR link GFR-Vx are transmitted to 
the feeder-processing device BHEE of service unit AE . 
Then the ATM cells DPx of the virtual GFR link GFR-Vx are 
sent to the switching network KA of the ATM 
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communications system ATM-KE, whereby a multi- level 
structure of interconnected switching matrices KV is 
shown in Figure 1, as an example, for switching network 
KA. However, other single- or multi-stage switching 
networks can be provided. Then the ATM cells DPx of the 
virtual GFR link GFR-Vx is relayed by switching network 
KA to the customer line AX by a processing device BHE 
connected to the customer lines Al through An. 

The processing devices BHE/BHEE are supplied with a 
storage unit PS and a micro controller MC, whereby, for 
example, the storage unit PS and the microcontroller MC 
of the feeder processing device BHEE of the virtual GFR 
link GFR-Vx is represented in Figure 1. When an ATM cell 
DPx of a frame of the virtual GFR link GFR-Vx arrives at 
the ATM communications system ATM-KE, the ATM cell DPx is 
forwarded to the feeder processing device BHEE of the 
service unit AE where it is temporarily stored in storage 
unit PS . Figure 1 shows an example of a first and second 
ATM cell DPI, DP2 of the virtual GFR link GFR-Vx 
temporarily stored in the storage unit PS, whereby the 
first ATM cell DPI was temporarily stored in the storage 
unit PS and is therefore provided for direct transmission 
to the switching network KA. If the insertion of an OAM 
or RM cell OAM into the cell stream of the virtual GFR 
link GFR-Vx is provided by the ATM communications system 
ATM-KE, it is assumed that there is one OAM and/or RM 
cell OAM in the ATM communications system ATM-KE and/or 
in the feeder-processing device BHEE of the service unit 
AE. Further, the cell loss priority information CLP 
transmitted in the temporarily stored first ATM cell DPI 
from the next ATM cell DPX to be sent to the virtual GFR 
link GFR-Vx is read and/or copied using the 
microcontroller MC as part of a reading cycle and 
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inserted into the created OAM and/or RM cell OAM and 
temporarily stored in the storage unit PS . Figure 1 shows 
an example of an OAM cell AOM in which using the 
microcontroller MC, the cell loss priority information 
CLP of the temporarily stored first ATM cell DPI is 
entered and/or copied. The modified OAM and/or RM cell 
OAM is then inserted in the cell stream of the virtual 
GFR link GFR-Vx, for example, as shown in Figure 1, 
between the first and second, temporarily stored ATM cell 
DPI, DP2 . If there is no ATM cell DPI, DP2 of the GFR 
link GFR-Vx temporarily stored in the storage unit and/or 
if the last ATM cell DP1,DP2 of the frame of the virtual 
GFR link GFR-Vx was already sent, the OAM and/or RM cell 
OAM to be inserted will be given the logical value "0" 
standard cell loss priority information and inserted 
and/or copied. After transmitting the first ATM cell DPI, 
the inserted OAM cell OAM will be sent to the network KA 
and switched. 

The respective ATM cell DPx and/or the inserted OAM 
and/or RM cell OAM will be sent to the processing device 
BHE connected to the consumer line Ax and forwarded to 
the consumer line Ax by the processing device BHE. 
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CLAIM FOR PRIORITY 
This is a U.S. national stage of PCT/DEOO/02521 
filed July 31, 2000 which claims priority to German 
application 19935787.0 and 19937244.6 filed July 29, 1999 
and August 6, 1999, respectively. 

TECHNICAL FIELD OF THE INVENTION 
A method to determine cell lost priority information 
in operation administration maintenance cells and 
resource management cells. 

BACKGROUND OF THE INVENTION 

Existing and future packet-oriented communications 
networks, for example ATM (asynchronous transfer mode) 
communications networks, provide a variety of monitoring 
strategies to monitor variable and fixed and guaranteed 
transfer rates of ATM cells and ATM cells belonging to a 
framework or transfer framework. In particular, in the 
case of ATM communications networks, loss priorities are 
assigned to transmitting ATM cells and_^ based on the loss 
priorities and based on loss priorities decisionsj^ are 
made concerning the retransfer of the respective ATM 
cells in a communication system. In this connection_j_ a 
monitoring procedure is used to decide on the retransfer 
or rejection of an ATM cell to the respective 
communications system based on the assigned loss 
priorities. In this way_^ assigning loss priorities to 
individual cells establishes which ATM cells can be 
discarded in the event of overload within an ATM 



communication system without the loss of real time 
information that is relevant to the connection. 

Also, the "Traffic Management 4.1" proposal of the 1999 
ATM Forum defines various traffic classes and connection 
types. These include constant bit rate (CBR) connections, 
variable bit rate (VBR) connections, available bit rate 
(ABR) connections, unspecified bit rate (UBR) connections 
and guaranteed frame rate (GFR) connections. 

The constant bit rate connection type is used for virtual 
links, for which a given constant transmission bandwidth 
must be provided for the time in which a virtual link 
exists . 

The variable bit rate connection type is defined for 
virtual links with variable and/or changeable 
transmission rate requirements in the "Traffic Management 
4.1" of the 1999 ATM Forum proposal. 

The available bit rate connection type makes possible 
applications that do not have assigned a specific 
transmission bandwidth. The applications can use the 
currently possible transmission bandwidths within the ATM 
communication network, whereby the respective available 
bit rate connection must be assigned a maximum and a 
minimum transmission rate in each case and is not allowed 
to go above or fall below these limits. 

The unspecified bit rate connection type is not assigned 
any fixed cell loss information or cell delay times of 
the respective virtual connection. Instead, the 

unspecified bit rate connection type represents a best 
effort service class comparable to the type of service 
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class that in practice is provided for Internet 

applications . 

The guaranteed frame rate connection type is provided to 
support delay- tolerant applications that are guaranteed a 
narrow transmission bandwidth and which can be granted 
additional transmission capacity freed up during data 
traffic. In a guaranteed frame rate connection type, a 
frame's information is packed into ATM cells and all ATM 
cells of a given frame are assigned the same loss 
priority or cell loss priority information using cell 
loss priority bits (CLP bits), i.e., the header of the 
ATM cells assumes the same value of the CLP bit used to 
control overload in ATM communications systems as for the 
ATM cells of a frame of a virtual guaranteed frame rate 
connection . 

If, for example, a network node or an ATM communications 
system are overloaded, it could result in all of the ATM 
cells belonging to the network node or an ATM 
communications system being discarded. Experts in the 
field know of a number of different ant i -overload 
strategies, such as frame discard, see the 1999 ATM Forum 
"Traffic Management 4.1" proposal. The above can avoid 
that additional ATM cells of the frame are transmitted 
via the provided transmission after loss or reception of 
a faulty ATM cell, although the frame information would 
not be received error- free at the end of the transmission 
line. The above would result in an unnecessary load on 
the ATM communications system. That is why in the event 
of an overloaded transmission line^ it is especially 
important to remove the additional ATM cells of a frame 
as quickly and effectively as possible. If the ATM cells 
of a frame show different loss priorities, this frame 
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will not support a quality of service, i.e., if an 
overload situation occurs some or all of the frame's ATM 
cells can be discarded in the network node or in the ATM 
communications system. 

We also know ITU-T standards 1.610 and 1.371 provided 
solely for the operation, maintenance and administration 
and also resource management of ATM cells and control 
cells within the ATM communications system. Such ATM 
cells are called operation administration maintenance 
(OAM) cells and resource management cells, respectively. 
These can be inserted into the continuous ATM cell stream 
by ATM communications transmitters and an ATM 
communications system. When inserting OAM cells or RM 
cells into the cell 

stream, it is especially important to ensure the quality 
of service for the frames to be sent . 

SUMMARY OF THE INVENTION 
The invention is to ensures The — underlying — taak — e€ — the 

invention fee ensure the quality of service when 

inserting operation administration maintenance cells and 
resource management cells. 

The taalc ia — accompliahGd by the — fcaturoa of — Claim 1 . 

The — csacntial — aopoot — ef — fei?« — procedure — according — to — the 

invention io as f oll owo : In one embodiment of the 

invention, in order to determine cell loss priority 
information in operation, maintenance, administration 
and/or resource management cells that are inserted 
between virtually linked cells with guaranteed frame rate 
within an ATM communications system and/or an ATM 
communications system, cell loss priority information of 
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the cell to be sent directly of the relevant virtual 
connection is determined and inserted into the operation, 
maintenance, administration and/or resource management 
cell as current cell loss priority information. 
Consequently, all ATM cells, including the inserted 
operation, maintenance, administration and/or resource 
management cells, contain include the same cell loss 
priority information and the quality of service is 
ensured for each frame in an advantageous manner and/or 
the discarding of a complete frame and/or single ATM 
cells of a frame due to the insertion of operation, 
maintenance, administration and/or resource management 
cells with different cell loss priority information is 
avoided. Using the procedure according to the invention, 
existing monitoring algorithms can be advantageously 
continue to be used because as a rule the operation, 
maintenance, administration and/or resource management 
cells inserted into the cell stream for the overload 
control of a network node and/or an ATM communications 
system do not have to be treated differently. 

According to an additional embodiment of the procedure 
according — fee — fehe invention, the respective cells are 
assigned different loss priorities by the cell loss 

priority information Claim — 2 and the cell loss 

priority information is created by a one-bit piece of 

information Claim — 3-. The allocation of different loss 

priorities using the cell loss priority information and 
creating a one bit piece of information is coordinated 
with the "Traffic Management 4.1" proposal of the 1999 
ATM Forum. 



According to another embodiment of the procedure 

accord i ng — te — fehe invention, the operation, maintenance, 
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administration and/or resource management cells take the 
form of operation administration maintenance (OAM) cells 
and resource management (RM) cells according to standard 
ITU-T 1.160 and ITU-T 1.371 Claim ^.^ 

additional oignif ioant advantage e# fefee — procGduro 

according — fee — feiie — invention — conoioto — ift — fefee — fact — that In 
still another embodiment of the invention, in the absence 
of a cell of the virtual connection to be transmitted 
directly, the virtual link inserts a given standard cell 
loss priority information into the operation, 
maintenance, administration and/or resource management 

cell as current cell loss priority information Claim 5 . 

On this point, advantageously, the standard cell loss 
priority information represented by the CLP bit assumes 
the logical value "0", i.e., that there is a low 
probability - due to the standard "0" assigned to the CLP 
bits in the ATM cells - that these ATM cells will be 
discarded in the event of an overload situation, for 
example, within an ATM communications system. 

According to another embodiment of the procedure 
according — fee — the invention, after the transmission of the 
last cell of a frame in a virtual link during the 
insertion of an operation, maintenance, administration 
and/or resource management cell, the cell loss priority 
information of the cell to be sent directly in the 
following frame of the virtual link is determined and 
inserted into the operation, maintenance, administration 
and/or resource management cell as current cell loss 

priority information Claim &. Advantageously, the 

operation, maintenance, administration and/or resource 
management cell inserted after the sending of the last 



cell will be transmitted together with the cells of the 
following frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The procedure according to the invention is explained 
below using a block diagram. , in which; 

The — Figure — i — block — diagram — i-g — a — oohcmatic — rcprcocntation 
Figure 1 illustrates a block diagrgum of an. ATM 
communications system using an asynchronous transfer 
mode . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Figure 1 illustrates a block diagram of an ATM 

communications system ATM-KE using an asynchronous 
transfer mode, in which a majority of feeder lines El 
through En and a majority of customer lines Al through An 
are connected using service units AE. Of the above, for 
example, feeder lines El through En and customer lines Al 
through An and one of several possible service units AE 
are represented. Via the feeder lines El through En and 
customer lines Al through An, ATM cells DPx are 
transmitted via virtual links using asynchronous transfer 
mode, whereby variable, fixed or guaranteed transfer 
rates are provided for the transmittal of the ATM cells 
DPx via the virtual links. In the block diagram, a 
virtual GFR connection GFR-Vx is represented by a broken 
line and its feeder line Ex and/or its customer line Ax. 
In a guaranteed frame rate (GFR) link etii — e#_j_ a frame's 
information is packed in ATM cells and all ATM cells DPx 
of a frame are assigned the same loss priority and/or 
cell loss priority information CLP using cell loss 
priority bits (CLP-Bit) . 
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The service unit AE containo includes a number of 
processing devices BHE, whereby each of the feeder lines 
El through En and the customer lines Al through An is 
assigned to a processing device BHE. 

To illustrate the procedure according to the invention. 
Figure 1 shows, for example, the feeder-processing device 
BHEE assigned to the virtual GFR link GFR-Vx, which is 
connected to the feeder network Ex. The ATM cells DPx 
sent in the virtual GFR link GFR-Vx are transmitted to 
the feeder-processing device BHEE of service unit AE. 
Then the ATM cells DPx of the virtual GFR link GFR-Vx are 
sent to the switching network KA of the ATM 
communications system ATM-KE, whereby a multi- level 
structure of interconnected switching matrices KV is 
shown in Figure 1, as an example, for switching network 
KA. However, other single- or multi-stage switching 
networks can be provided. Then the ATM cells DPx of the 
virtual GFR link GFR-Vx is relayed by switching network 
KA to the customer line AX by a processing device BHE 
connected to the customer lines Al through An. 

The processing devices BHE/BHEE are supplied with a 
storage unit PS and a micro controller MC, whereby, for 
example, the storage unit PS and the microcontroller MC 
of the feeder processing device BHEE of the virtual GFR 
link GFR-Vx is represented in Figure 1. When an ATM cell 
DPx of a frame of the virtual GFR link GFR-Vx arrives at 
the ATM communications system ATM-KE, the ATM cell DPx is 
forwarded to the feeder processing device BHEE of the 
service unit AE where it is temporarily stored in storage 
unit PS. Figure 1 shows an example of a first and second 
ATM cell DPI, DP2 of the virtual GFR link GFR-Vx 
temporarily stored in the storage unit PS, whereby the 
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first ATM cell DPI was temporarily stored in the storage 
unit PS and is therefore provided for direct transmission 
to the switching network KA. If the insertion of an OAM 
or RM cell OAM into the cell stream of the virtual GFR 
link GFR-Vx is provided by the ATM communications system 
ATM-KE, it is assumed that there is one OAM and/or RM 
cell OAM in the ATM communications system ATM-KE and/or 
in the feeder-processing device BHEE of the service unit 
AE. Further, the cell loss priority information CLP 
transmitted in the temporarily stored first ATM cell DPI 
from the next ATM cell DPX to be sent to the virtual GFR 
link GFR-Vx is read and/or copied using the 
microcontroller MC as part of a reading cycle and 
inserted into the created OAM and/or RM cell OAM and 
temporarily stored in the storage unit PS. Figure 1 shows 
an example of an OAM cell AOM in which using the 
microcontroller MC, the cell loss priority information 
CLP of the temporarily stored first ATM cell DPI is 
entered and/or copied. The modified OAM and/or RM cell 
OAM is then inserted in the cell stream of the virtual 
GFR link GFR-Vx, for example, as shown in Figure 1, 
between the first and second, temporarily stored ATM cell 
DPI, DP2 . If there is no ATM cell DPI, DP2 of the GFR 
link GFR-Vx temporarily stored in the storage unit and/or 
if the last ATM cell DP1,DP2 of the frame of the virtual 
GFR link GFR-Vx was already sent, the OAM and/or RM cell 
OAM to be inserted will be given the logical value "0" 
standard cell loss priority information and inserted 
and/or copied. After transmitting the first ATM cell DPI, 
the inserted OAM cell OAM will be sent to the network KA 
and switched. 

The respective ATM cell DPx and/or the inserted OAM 
and/or RM cell OAM will be sent to the processing device 
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BHE connected to the consumer line Ax and forwarded to 
the consumer line Ax by the processing device BHE. 
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Description 

Procedure to determine cell loss priority information 

Existing and future packet -oriented communications 
networks, for example ATM {asynchronous transfer mode) 
communications networks, provide a variety of monitoring 
strategies to monitor variable and fixed and guaranteed 
transfer rates of ATM cells and ATM cells belonging to a 
framework or transfer framework. In particular, in the 
case of ATM communications networks, loss priorities are 
assigned to transmitting ATM cells and based on the loss 
priorities and based on loss priorities decisions are 
made concerning the retransfer of the respective ATM 
cells in a communication system. In this connection a 
monitoring procedure is used to decide on the retransfer 
or rejection of an ATM cell to the respective 
communications system based on the assigned loss 
priorities. In this way assigning loss priorities to 
individual cells establishes which ATM cells can be 
discarded in the event of overload within an ATM 
communication system without the loss of real time 
information that is relevant to the connection. 

Also, the "Traffic Management 4.1" proposal of the 1999 
ATM Forum defines various traffic classes and connection 
types. These include constant bit rate (CBR) connections, 
variable bit rate (VBR) connections, available bit rate 
(ABR) connections, unspecified bit rate (UBR) connections 
and guaranteed frame rate (GFR) connections. 



The constant bit rate connection type is used for virtual 
links, for which a given constant transmission bandwidth 
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must be provided for the time in which a virtual link 
exists . 

The variable bit rate connection type is defined for 
virtual links with variable and/or changeable 
transmission rate requirements in the "Traffic Management 
4.1" of the 1999 ATM Forum proposal. 

The available bit rate connection type makes possible 
applications that do not have assigned a specific 
transmission bandwidth. The applications can use the 
currently possible transmission bandwidths within the ATM 
communication network, whereby the respective available 
bit rate connection must be assigned a maximum and a 
minimum transmission rate in each case and is not allowed 
to go above or fall below these limits. 

The unspecified bit rate connection type is not assigned 
any fixed cell loss information or cell delay times of 
the respective virtual connection. Instead, the 
unspecified bit rate connection type represents a best 
effort service class comparable to the type of service 
class that in practice is provided for Internet 

applications . 

The guaranteed frame rate connection type is provided to 
support delay-tolerant applications that are guaranteed a 
narrow transmission bandwidth and which can be granted 
additional transmission capacity freed up during data 
traffic. In a guaranteed frame rate connection type, a 
frame's information is packed into ATM cells and all ATM 
cells of a given frame are assigned the same loss 
priority or cell loss priority information using cell 
loss priority bits (CLP bits), i.e., the header of the 
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ATM cells assumes the same value of the CLP bit used to 
control overload in ATM communications systems as for the 
ATM cells of a frame of a virtual guaranteed frame rate 
connection . 

If, for example, a network node or an ATM communications 
system are overloaded, it could result in all of the ATM 
cells belonging to the network node or an ATM 
communications system being discarded. Experts in the 
field know of a number of different anti-overload 
strategies, such as frame discard, see the 1999 ATM Forum 
"Traffic Management 4.1" proposal. The above can avoid 
that additional ATM cells of the frame are transmitted 
via the provided transmission after loss or reception of 
a faulty ATM cell, although the frame information would 
not be received error- free at the end of the transmission 
line. The above would result in an unnecessary load on 
the ATM communications system. That is why in the event 
of an overloaded transmission line it is especially 
important to remove the additional ATM cells of a frame 
as quickly and effectively as possible. If the ATM cells 
of a frame show different loss priorities, this frame 
will not support a quality of service, i.e., if an 
overload situation occurs some or all of the frame's ATM 
cells can be discarded in the network node or in the ATM 
communications system. 

We also know ITU-T standards 1.610 and 1.371 provided 
solely for the operation, maintenance and administration 
and also resource management of ATM cells and control 
cells within the ATM communications system. Such ATM 
cells are called operation administration maintenance 
(0AM) cells and resource management cells, respectively. 
These can be inserted into the continuous ATM cell stream 
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by ATM communications transmitters and an ATM 
communications system. When inserting OAM cells or RM 
cells into the cell 

stream, it is especially important to ensure the quality 
of service for the frames to be sent . 

The underlying task of the invention is to ensure the 
quality of service when inserting operation 
administration maintenance cells and resource management 
cells. The task is accomplished by the features of Claim 
1 . 

The essential aspect of the procedure according to the 
invention is as follows: in order to determine cell 
loss priority information in operation, maintenance, 
administration and/or resource management cells that are 
inserted between virtually linked cells with guaranteed 
frame rate within an ATM communications system and/or an 
ATM communications system, cell loss priority information 
of the cell to be sent directly of the relevant virtual 
connection is determined and inserted into the operation, 
maintenance, administration and/or resource management 
cell as current cell loss priority information. 
Consequently, all ATM cells, including the inserted 
operation, maintenance, administration and/or resource 
management cells, contain the same cell loss priority 
information and the quality of service is ensured for 
each frame in an advantageous manner and/or the 
discarding of a complete frame and/or single ATM cells of 
a frame due to the insertion of operation, maintenance, 
administration and/or resource management cells with 
different cell loss priority information is avoided. 
Using the procedure according to the invention, existing 
monitoring algorithms can be advantageously continue to 
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be used because as a rule the operation, maintenance, 
administration and/or resource management cells inserted 
into the cell stream for the overload control of a 
network node and/or an ATM communications system do not 
have to be treated differently. 

According to an additional embodiment of the procedure 
according to the invention, the respective cells are 
assigned different loss priorities by the cell loss 
priority information -- Claim 2 -- and the cell loss 
priority information is created by a one-bit piece of 
information -- Claim 3. The allocation of different loss 
priorities using the cell loss priority information and 
creating a one bit piece of information is coordinated 
with the "Traffic Management 4.1" proposal of the 1999 
ATM Forum. 

According to another embodiment of the procedure 
according to the invention, the operation, maintenance, 
administration and/or resource management cells take the 
form of operation administration maintenance (OAM) cells 
and resource management (RM) cells according to standard 
ITU-T 1.160 and ITU-T 1.371 -- Claim 4. 

An additional significant advantage of the procedure 
according to the invention consists in the fact that in 
the absence of a cell of the virtual connection to be 
transmitted directly, the virtual link inserts a given 
standard cell loss priority information into the 
operation, maintenance, administration and/or resource 
management cell as current cell loss priority information 
-- Claim 5. On this point, advantageously, the standard 
cell loss priority information represented by the CLP bit 
assumes the logical value "0", i.e., that there is a low 
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probability - due to the standard "0" assigned to the CLP 
bits in the ATM cells - that these ATM cells will be 
discarded in the event of an overload situation, for 
example, within an ATM communications system. 

According to another embodiment of the procedure 
according to the invention, after the transmission of the 
last cell of a frame in a virtual link during the 
insertion of an operation, maintenance, administration 
and/or resource management cell, the cell loss priority 
information of the cell to be sent directly in the 
following frame of the virtual link is determined and 
inserted into the operation, maintenance, administration 
and/or resource management cell as current cell loss 
priority information -- Claim 6. Advantageously, the 
operation, maintenance, administration and/or resource 
management cell inserted after the sending of the last 
cell will be transmitted together with the cells of the 
following frame. 

The procedure according to the invention is explained 
below using a block diagram. 

The Figure 1 block diagram is a schematic representation 
of an ATM communications system ATM-KE using an 
asynchronous transfer mode, in which a majority of feeder 
lines El through En and a majority of customer lines Al 
through An are connected using service units AE . Of the 
above, for example, feeder lines El through En and 
customer lines Al through An and one of several possible 
service units AE are represented. Via the feeder lines El 
through En and customer lines Al through An, ATM cells 
DPx are transmitted via virtual links using asynchronous 
transfer mode, whereby variable, fixed or guaranteed 
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transfer rates are provided for the transmittal of the 
ATM cells DPx via the virtual links. In the block 
diagram, a virtual GFR connection GFR-Vx is represented 
by a broken line and its feeder line Ex and/or its 
customer line Ax. In a guaranteed frame rate (GFR) link 
all of a frame's information is packed in ATM cells and 
all ATM cells DPx of a frame are assigned the same loss 
priority and/or cell loss priority information CLP using 
cell loss priority bits (CLP-Bit) . 

The service unit AE contains a number of processing 
devices BHE, whereby each of the feeder lines El through 
En and the customer lines Al through An is assigned to a 
processing device BHE. 

To illustrate the procedure according to the invention. 
Figure 1 shows, for example, the feeder-processing device 
BHEE assigned to the virtual GFR link GFR-Vx, which is 
connected to the feeder network Ex. The ATM cells DPx 
sent in the virtual GFR link GFR-Vx are transmitted to 
the feeder-processing device BHEE of service unit AE . 
Then the ATM cells DPx of the virtual GFR link GFR-Vx are 
sent to the switching network KA of the ATM 
communications system ATM-KE, whereby a . multi-level 
structure of interconnected switching matrices KV is 
shown in Figure 1, as an example,- for switching network 
KA. However, other single- or multi-stage switching 
networks can be provided. Then the ATM cells DPx of the 
virtual GFR link GFR-Vx is relayed by switching network 
KA to the customer line AX by a processing device BHE 
connected to the customer lines Al through An. 

The processing devices BHE/BHEE are supplied with a 
storage unit PS and a micro controller MC, whereby, for 
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example, the storage unit PS and the microcontroller MC 
of the feeder processing device BHEE of the virtual GFR 
link GFR-Vx is represented in Figure 1. When an ATM cell 
DPx of a frame of the virtual GFR link GFR-Vx arrives at 
the ATM communications system ATM-KE, the ATM cell DPx is 
forwarded to the feeder processing device BHEE of the 
service unit AE where it is temporarily stored in storage 
unit PS. Figure 1 shows an example of a first and second 
ATM cell DPI, DP2 of the virtual GFR link GFR-Vx 
temporarily stored in the storage unit PS, whereby the 
first ATM cell DPI was temporarily stored in the storage 
unit PS and is therefore provided for direct transmission 
to the switching network KA. If the insertion of an OAM 
or RM cell OAM into the cell stream of the virtual GFR 
link GFR-Vx is provided by the ATM communications system 
ATM-KE, it is assumed that there is one OAM and/or RM 
cell OAM in the ATM communications system ATM-KE and/or 
in the feeder-processing device BHEE of the service unit 
AE. Further, the cell loss priority information CLP 
transmitted in the temporarily stored first ATM cell DPI 
from the next ATM cell DPX to be sent to the virtual GFR 
link GFR-Vx is read and/or copied using the 
microcontroller MC as part of a reading cycle and 
inserted into the created OAM and/or RM cell OAM and 
temporarily stored in the storage unit PS. Figure 1 shows 
an example of an OAM cell AOM in which using the 
microcontroller MC, the cell loss priority information 
CLP of the temporarily stored first ATM cell DPI is 
entered and/or copied. The modified OAM and/or RM cell 
OAM is then inserted in the cell stream of the virtual 
GFR link GFR-Vx, for example, as shown in Figure 1, 
between the first and second, temporarily stored ATM cell 
DPI, DP2 . If there is no ATM cell DPI, DP2 of the GFR 
link GFR-Vx temporarily stored in the storage unit and/or 
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if the last ATM cell DP1,DP2 of the frame of the virtual 
GFR link GFR-Vx was already sent, the OAM and/or RM cell 
OAM to be inserted will be given the logical value "0" 
standard cell loss priority information and inserted 
and/or copied. After transmitting the first ATM cell DPI, 
the inserted OAM cell OAM will be sent to the network KA 
and switched. 

The respective ATM cell DPx and/or the inserted OAM 
and/or RM cell OAM will be sent to the processing device 
BHE connected to the consumer line Ax and forwarded to 
the consumer line Ax by the processing device BHE. 



Claims 

1. Procedure to determine cell lost priority 
information (CL.P) in operation administration maintenance 
(OAM) cells and resource management cells that are 
inserted between cells (DPI, DP2) of a virtual link (GFR- 
Vx) with guaranteed frame rate within an ATM 
communications system and/or ATM communications terminal 
equipment , 

in which the cell lost priority information (CLP) of 
the cell (DPI) to be transmitted directly of the 
respective virtual link (GFR-Vx) is determined and 
inserted into the operation administration maintenance 
and/or resource management cells (OAM) as current cell 
lost priority information (CLP) . 

2. Procedure according to Claim 1 wherein the cell lost 
priority information (CLP) of the respective cell (DPx) 
can be assigned different loss priorities. 

3. Procedure according to Claim 1 or 2 wherein the cell 
lost priority information (CLP) comprises a one- bit 
piece of information. 

4 . Procedure according to one of Claims 1 through 3 
wherein the operation administration maintenance and 
resource management cells (OAM) are structured as 
operation administration maintenance and resource 
management cells according to standard ITU-T 1.610 and 
ITU-T 1.371. 

5 . Procedure according to one of Claims 1 through 4 
wherein that in the absence of a cell to be transmitted 
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directly (DPI) , the virtual link (GFR-Vx) inserts a given 
standard cell loss priority information into the 
operation, maintenance, administration and/or resource 
management cell (OAM) as current cell loss priority 
information (CLP) . 

6 . Procedure according to one of Claims 1 through 5 
wherein after the transmission of the last cell (DPx) of 
a frame in a virtual link during the insertion of an 
operation, maintenance, administration and/or resource 
management cell (OAM) , the cell loss priority information 
(CLP) of the cell to be transmitted directly in the 
following frame of the virtual link (GFR-Vx) is 
determined and inserted into the operation, maintenance, 
administration and/or resource management cell (OAM as 
current cell loss priority information (CLP) . 
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